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THE WORLD'S GOLD SUPPLY 



WILLIAM A. BERRIDGE 



I. Introductory 

FOUR times in the last seventy years extraordinary 
variations in the world's output of gold have at- 
tracted widespread interest and caused the liveliest 
discussion. In the decade following 1850 the enormous 
output of the Californian and Australian gold fields led 
to serious fear that the yellow metal would depreciate 
to such an extent as to cause disastrous inflation of 
commodity prices. Then in the seventies and early 
eighties came a drastic decline in production which led 
many to believe that falling commodity prices would 
bring about an industrial cataclysm and finally force 
the leading commercial countries to abandon gold 
monometallism. Twenty-five years later a prodigious 
increase of the world's output increased prices again to 
an extent that caused endless agitation about the high 
cost of living, and led to proposals for stabilizing the 
dollar. Finally today we face the fact that the gold 
output has declined by more than 20 per cent since 1916, 
and we are told that disaster impends unless something 
is done to stimulate production. Under these circum- 
stances it seems desirable to make a thorough survey of 
the present and prospective tendencies of the gold 
supply from the world's leading fields. To provide such 
a survey is the purpose of the present paper. 

That the present generation has witnessed a prodi- 
gious growth in the world's output and stock of gold is a 
matter of common knowledge. Numerous factors have 
concurred to bring about this development of the 
industry, but the leading ones are: 

(1) the long-continued fall in the price of silver dur- 
ing the forty years before the World War, and 
the widespread adoption of gold as a monetary 
standard, both developments tending to divert 
capital and enterprise to the mining of gold 
rather than silver; 

(2) the low level of general prices in the thirty years 
from 1873 to 1903, which resulted in a diminished 
cost of supplies and labor used in gold mining, 
and thereby virtually increased the selling price 
of gold in terms of other commodities; 

(3) the increase in the exploration of little-known 
regions in Asia and North America, and in the 
prospecting of comparatively well-known regions, 
like the United States and Australia; 

(4) technological improvements in the mining and 
the metallurgy of gold, such as the MacArthur- 
Forrest process of cyanidation. 

The price of silver, 1 which had reached a maximum 
of $1.36 per fine ounce in 1859, experienced a consider- 
able and substantial fall in the seventies and eighties. 
In 1873 it stood at $1.30, but by 1886 it had fallen 
below $1.00 an ounce. In 1893 it went below eighty 
cents, in 1897 below sixty cents, and in 1909 reached 



its minimum, fifty-two cents a fine ounce. The recov- 
ery which set in at that time was slight and erratic 
until 1916 when the price rose to $0.69. In 191 7 the 
annual average was $0.90, in 1918, $0.98, and in 1919, 
$1.11. A fact obviously related to the fall in silver was 
the adoption of gold in place of silver as the monetary 
standard in the leading countries. 

As for the course of general wholesale prices, the 
Sauerbeck-Statist 2 series for the United Kingdom, 
which probably best reflects the world situation, indi- 
cates that in 1873 prices were high — 11 1 per cent of 
the 1867-1877 average. Except for a few sporadic re- 
coveries their decline was continuous until 1896, when 
they reached a minimum of 61. The rise which com- 
menced in 1897 was somewhat irregular until the year 
1908, which inaugurated an increase that has been con- 
tinuous throughout the past dozen years. In 191 5 the 
index exceeded 100 for the first time in forty years; and 
of course in the later years of the war much higher 
prices prevailed. 

In the third place, the rapid growth of geographical 
knowledge of both new and well-known lands led to the 
discovery of several important deposits, as in Alaska 
(1881), the Transvaal (1884), India (1884), Western 
Australia (1887), Cripple Creek, Colorado (1890), 
Mexico (1894), the Klondike (1896), and Rhodesia 
(1898). Not only the colonial expansion of European 
powers, as in Africa, but also the systematization of 
prospecting methods everywhere, were responsible for 
these additions to the known sources of supply. 

But none of these three factors, nor indeed all of 
them together, could have led to such a huge accumu- 
lation of gold as has been witnessed in the present gen- 
eration. In the Transvaal and Cripple Creek, for 
example, comparatively little would have been done 
had it not been for the invention and application on a 
commercial scale of the cyanide process of gold extrac- 
tion by MacArthur and the Forrests in 1887. Not only 
was this method indispensable for the first working of 
material other than free milling (i. e. directly amalgam- 
able) ores, but also, on account of its cheapness, it was 
widely used in the re-treatment of tailings left by the 
amalgamation process. Other technological advances 
have been the method of drift mining as applied to 
alluvial soils located under heavy crusts of lava, etc., as 
in California and Australia; and the use of dredges in 
working large, low-grade alluvial deposits, as in Cali- 
fornia and Alaska. 

It is no wonder, then, that from 1883 until the early 
years of the Great War, the world's annual production 
of gold had been rapidly increasing. From less than 

1 Until 1917, the average annual price per ounce of fine silver in London; 
thereafter the average price of fine silver in New York. Director of the 
U, S. Mint, Annual Report, 1919, p. 154. 

2 Statist, vol. 95, p. 53, January 10, 1920. 

[181] 



l82 



THE REVIEW OF ECONOMIC STATISTICS 



five million fine ounces in 1883, it had risen nearly to ten 
millions in 1896, and almost twenty millions by 1907; 
in other words, it had doubled in thirteen years, and 
then doubled again in the next eleven. In the eight 
years between 1907 and the banner year, 1915, the total 
rose from 20,000,000 to almost 23,000,000 million fine 
ounces. (See Table 1.) 

Table i. — Gold Production of the World and of 
Selected Regions* 

(Unit: 1000 fine ounces) 
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Trans- 
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Russia 


Canada 
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India 
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440 
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1588 
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45 


48 
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1892 
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1597 
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44 


55 
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1893 
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1290 


1739 , 


1877 


1345 


47 


63 


184 


1894 


8764 


1805 


I9II 


2239 


1167 


55 
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188 


1895 


9615 


2017 


2255 


2356 


1398 


IOI 


290 


230 


1896 


9784 


2025 


2568 


2376 


1042 


133 


3i4 


297 


1897 


1 1420 


2743 


2775 


2930 


1125 


292 


363 


35i 


1898 


13878 


3823 


3118 
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1232 


666 


411 


376 


1899 


14838 


3638 


3437 


4461 
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1029 


411 


412 


I9OO 


12315 


349 


3830 


4180 


975 


1350 


435 


456 
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12626 


258 


3806 
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1 105 
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1902 
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1090 


1032 
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1903 


15853 


2971 


356o 


43i6 


1192 


912 


5i7 


553 


I904 


16804 


377i 


3892 


4246 
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796 


610 


567 


I9°5 
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4908 


4266 
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1078 


685 


779 
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I906 
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5793 
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943 


556 
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1907 
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3661 


1291 


406 
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502 
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4574 
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1357 
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I9O9 
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7295 
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3435 


1566 
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22022 
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4657 
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1721 


494 


1205 


5i9 


I9II 


22348 


8249 


4687 


2911 


1555 


473 


1204 


535 


1912 


22549 


9109 


4521 


2639 


1074 


612 


1 185 


535 


1913 


22250 


8799 


4300 


2569 


1282 


803 


934 


589 


1914 


21240 


8396 


4573 


2301 


1383 


773 


934 


55o 


1915 


22675 


9096 


4888 


2370 


1273 


918 


317 


557 


I916 


21971 


9297 


4479 


1958 
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93° 


372 


542 


1917 
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4051 
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871 


739 


435 
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I918 


18427 


8418 


332i 


1416 


580 


700 


814 


485 


igigt 


i76oot 


8331 


2829 


1321 


556 


767 
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* Sources: Annual Reports, Director of the United States Mint; sup- 
plemented by recent data furnished by the courtesy of M. M. O'Reilly, 
Acting Director of the Mint, J. H. Dunlop, Statistician of the Geological 
Survey, and certain foreign officials; and data from the Mining Magazine. 

t Estimate. All 1919 data are preliminary. 

The most conspicuous change during the forty years 
prior to the Great War occurred in the Transvaal, South 
Africa, a region which produced practically no gold 
until 1885, but thereafter gained so rapidly that by 1898 
its output exceeded that of the United States, formerly 
the leading producer. (See Chart 1.) In spite of the 
nearly complete lapse in 1 899-1 901, due to the South 
African War, the output from the Transvaal increased 
at an average rate of over 800,000 fine ounces a year 
between 1901 and 1912; and its maximum of 10,785,000 
fine ounces, was not reached until 191 6. In late years 
it has produced upwards of 40 per cent of the world's 
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total. In the United States, the second in rank among Table 2. — Indices of Gold Production in Selected 

gold producing countries, production had increased Regions During the War 

from a minimum in 1883, of less than if million fine (Respective 1913 outputs = 100 per cent) 

ounces, to 21 millions in 1895. By 1898 it exceeded i 9 i 4 i 9IS i 9 i6 i 9 i 7 J9 i8 I9 i 9 * 

three millions, in 1905 four millions, and in the decade World g6 102 gg gi 83 jg 

prior to 1915 it fluctuated about an average of 4} Tra ^l • • 96 103 106 103 96 95 

million fine ounces a year. Developments in Austral- . . , . a es x ° 7 ! ' 4 xo \ ^ 4 77 J 

vi 4.u • -*.u t4.u 4. « u u Australasia 90 92 76 65 55 51 

asia were unlike those in either of the two fields above R uss i a I0 g 0Q g- 68 

mentioned, Here the output had reached an early Canada 96 114 116 92 87 95 

maximum in 1853, but just fifty years later, after a Mexico 100 34 40 47 77 57 

prolonged decline, it attained another peak, of 4.3 British India 93 95 92 89 82 78 

million fine ounces. After 1903 a heavy decline set in, * Estimates, 
bringing production below four millions in 1906, three 

millions in 191 1, and two millions in 1916. In Russia, a generation ago was almost wholly obtained from sur- 
Siberian placers made possible a steady output of con- face placers in alluvial soils. 1 In former times gold was 
siderable importance, running as high as 1.7 millions in crudely mined and treated by hand, largely in Abyssinia 
1 9 10, but afterwards declining. British India was and the Gold Coast of West Africa; 2 but today it is 
another steady producer, but not of such long standing mostly mined in the southeastern part of the continent, 
as Russia; after 1903 its output averaged a half million and from ores of a different character, not known to 
fine ounces a year. The Mexican output was growing primitive miners. The prospects of exhaustion in the 
rapidly in the first decade of the present century, but near future are therefore by no means so clear as a super- 
after 1913 a decrease set in, due chiefly to political ficial consideration might indicate; indeed, the Trans- 
unrest; between 1900 and 1913 it averaged about 800,- vaal is perhaps the richest gold field in history for, in 
000 fine ounces a year. In Canada, however, production addition to its huge output in the past thirty-five years, 
began gaining in 1907, when the reaction from the great it is known to contain immense untouched reserves from 
Klondike boom of 1 898-1 902 reached its climax, and which it will be able to maintain a large output for 
continued to gain until two years after the outbreak of years to come. 

the war, reaching a level well over 900,000 fine ounces The Transvaal. — The ores in the Witwatersrand, the 

a year, primarily due to the lode discoveries in Ontario, seat of gold mining in the Transvaal, 3 are unlike most 

During the past five years the world's output has gold deposits in that they are neither alluvia nor veins 

shown a marked decline. In 1914 a sharp drop occurred, in a strict sense, but are rather intermediate in char- 

from 22.2 to 21.2 million fine ounces, but 1915 ex- acter. 4 They form a conglomerate called "banket" 

Ceeded aU previous years, with 22.6 millions. In 1916 , Nativegoldoccurscmeflyin two forms, in veins or lodes, associated with 

and subsequently, however, Conspicuous declines OC- quartz or other non-metallic minerals, and in placers or alluvia. The latter 

CUrred, SO that in 1918 Only 18.4 millions Were mined. are derived from the former by the erosive action of water, in rivers and other 

streams, ancient or modern. These not only wore and washed away the 

These declines have been more or less general, especially other materials from the gold, but in course of time washed the smaller parti- 

in the later years. Of the Seven leading fields, Russia cles of gold to considerable distances from their "primary'' deposits in the 

1 •» «• • it 1 j • a.t • veins. The larger masses of a metal so dense as gold (specific gravity 10.3) 

and Mexico produced more gold in 1914 than in any naturally tend( f d to resist motion ^ to settle mto ^ stK!im beds at no 

Subsequent year, whereas Australasia, India, and the great distance from the primary sources. Subsequently geological upheavals, 

United States attained their maxima in 191 ■?, and however, have often raised or depressed or laterally displaced these deposits, 

. and sometimes have superimposed hard layers of lava, etc., so that not all 

Canada and the Transvaal in 1916. Since those dates placers are upon tne surface of the earth, or immediately adjacent to their 

all the leading fields have produced less each year, with primary deposits. Nevertheless the cleansing and abrasive action of the 

. . . 1 /-. 1 • o j water generally left alluvial gold in clearly recognizable and easily obtainable 

a few exceptions, such as Canada m 1918 and 1919, form * t or near ^ surface) and M a result placers constituted the chief 

and Mexico in 1918. Compared with the last year source of gold in primitive communities. 

before thewar, the countries which showed the most Ser- Invems,goldoftenappears"free»(i.e.,inmechamcalratherdianchemi- 

cal association with the other materials); so that the ore needs only to be dug 

IOUS shortage m 1918 and 19 19 are Russia, Australasia, from the lode and t^ crus hed or milled to a size permitting the recovery of 

and Mexico, which produced about one-half of their res- most of it by the simple process of amalgamation with mercury, for which 

,. . , r-i it. tt •*. j cj. j. j j free gold has a strong affinity. Or, on the other hand, the gold may be bound 

pective 1913 outputs; while the United States produced chem \ cally ^ ^^ te ^ urium> etc ; m refracto ^ or ^ where fte gold 

about tWO- thirds tO three-fourths, Canada nine-tenths, may not even display its true color, and cannot be detected by the non- 
India four-fifths, and the Transvaal nineteen-twen- techmcal observer - Nataally refractory ores bearing gold sulphides and 
. . tellurides were among the last to be worked, but much of the world's output 

tieths. These tendencies may be studied in greater detail at &e present time h der i ve d from them. 

in the accompanying table. 2 T. K. Rose, Metallurgy of Gold, p. 40. 

s Over 95 per cent of the Transvaal output is mined on the Rand. The 

tt a . most productive portion of the Rand in earlier days was the western and 

11. /VFRICA j ater ^ centra j R aadi but in recent years these older fields have been largely 

For many centuries African soil has been worked over worked out > whUe most attention has been paid to the richer and more ex- 

J i-i jj--l tensive areas in the far eastern portion, 

in the quest for gold, and it has produced, in the aggre- 4 If some one f the many explanations advanced as to the formation of 

gate, a very large amount. But in Considering the sig- these deposits could be definitely proved true, perhaps we should be better 

.j. c ,-,. r , . 1 ,. . ,i •vjiit t able to determine the probabilities of extension of the deposits now known 

nificance of this fact in relation to the possibility of ti ^ aad<amw&c ^ rydaaAm , a good epitome of geological opinion 

exhaustion we must bear in mind that the Output Until respecting these deposits is given by Lindgren: {Bulletin 137, Mining and 
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which is partly detrital, after the manner of alluvia, and 
partly of a genetic character like vein gold. The de- 
posits extend for miles east and west of Johannesburg, 
and for several thousand feet obliquely into the ground; 
and the gold is distributed through the conglomerate 
in such regular zones as to give to gold mining in the 
Transvaal a stability not enjoyed by the industry in 
many other regions. 1 

The conglomerate nature of the deposits made the 
milling problem comparatively easy; 2 and the metal- 
lurgical problems were solved in the nick of time by the 
MacArthur-Forrest process of extraction by the use of 
potassium cyanide. Indeed, at the time of the South 
African discovery in the early eighties, no good process 
for extracting gold from other than free milling ores was 
known, so that only after the evolution of this process of 
cyanidation, in 1887, did it become certain that the ores 
could be worked with profit. 3 

The details of the startling development of the Trans- 
vaal, which has already been outlined briefly, are set 
forth in Table 1 and Chart 1. The rate of growth was 
rapid from the beginning, and aside from the serious 
setback in 1899-1901, due to the Boer War, and aside 
from some widespread labor disturbances about ten 
years later, nothing occurred to prevent production 
from increasing at a prodigious rate. It rose to 5,000,- 
000 fine ounces in 1905 and 9,000,000 in 191 2. The year 



1916 marks the maximum output of gl millions, but in 
the years 191 7-19 the yield decreased, amounting re- 
spectively to 97, 98, and 89 per cent of that in the record 
year 1916. 

The economic conditions surrounding the Rand gold 
industry are reflected in the costs and yields shown in 
the accompanying table. 4 It is evident that the course 
of the years has witnessed a considerably lowered yield 
per ton, from about 49 shillings in 1890, to 34! in 1906, 
and to 29 in 1912; but it is clear that there occurred 
simultaneously a decrease in the working costs, from 42 
shillings per ton in 1890, to 22 in 1906, to 19 in 1912. 5 
The first of these developments is due to impoverish- 
ment only in a minor degree; chiefly it is due to the 
enlarged scale and increased efficiency of operations, 
which have made it possible to bring up and mill poorer 
ores which with cruder methods could not have been 
worked at a profit. On the other hand, the reduction in 
working costs is not due altogether to improvement by 
metallurgical and mechanical invention, but rather to 
the combined effects of invention and the enlargement 
of the scale of operations already mentioned. 

Another fact, readily inferred from the same table 
(column 7), is that the margin between operating costs 
and yield per ton in this prosperous field has not de- 
creased so alarmingly as seems to be the case in some 
other fields if the rough descriptive evidence sometimes 



Metallurgical Society of America, vol. 13, p. 74, January, 1920) "Geologists 
and mining engineers have advanced many conflicting theories. ... At 
present the most prominent students . . . tend to regard these as alluvial 
deposits rapidly accumulated under especially favorable circumstances, in 
the deltas of large rivers which probably had their source in the old . . . 
granitic and schistose rocks of the north . . ." and were interspersed with 
pyrites and silicates at a later period. 

At all events, no identical deposits have been found elsewhere (op. cit., 
p. 74), although somewhat similar deposits have been reported in Zululand 
and on the Gold Coast. For a full description see M. Maclaren, Gold: Its 
Geological Occurrence and Geographical Distribution, p. 442; F. H. Hatch and 
G. S. Constorphine, Geology of South Africa, p. 442; Ency. Brit., nth ed. 
vol. 12, p. 195, and vol. 27, pp. 187, 188; deLaunay, Les Richesses Minerales 
de VAfrique, ch. 1, pp. 22-121. 

1 For a discussion of the regularity of the deposits, and the consequent 
stability of the gold mining industry in the banket, see R. A. Lehfeldt, Gold, 
Prices, and the Witwatersrand, pp. 79-82, and the Economic Journal, vol. 
22, p. 487. These regular extensions were definitely established by 1903. Cf. 
Engineering and Mining Journal, vol. 107, p. 469, March 15, 1919. 

2 Stamp milling is the chief process used in crushing the banket ores, but 
in recent years this method of coarse crushing has been supplemented by tube 
milling in order to reduce the size of the grains. The new process results in 
more effective and inexpensive working, and increases the yield through 
better preparation of ores and tailings for cyanidatidn. Although the number 
of stamps at work has increased slightly if at all in the ten years since 1909, 
tube mills increased from 148 to 343. They were first used about fifteen 
years ago. The progress of tube-milling is indicated below. 

Stamp and Tube Mnxs at Work in the Rand * at the 
Close as Selected Years 

Stamps Tube mills 

1909 9,250 148 

1912 9,440 277 

1915 9>49S 314 

1918 8,879 343 

* Engineering and Mining Journal, vol. 107, no. 2, p. 119, January 11, 1910. 

3 DeLaunay, The World's Gold, p. 149, and note. 

4 Outputs are of course governed, in the long run, by the profitableness of 
the industry to the mine operators, and this hinges on the relation between 
costs and yields^ it is fortunate, therefore, that detailed figures of costs and 



yields for this, the world's richest ore fields, are available. In a period such 
as that through which the gold industry is passing, such data are invaluable, 
all the more as we in America have no such register of developments. The 
essential facts covering the 30 years 1890-1919 are accordingly shown below: 

Economic Development oe the Gold Industry in the 
Witwatersrand * 



Year 


Ores 
milled 


Value 
of yield 


Dividends 


Yield t 
per ton 


Working 

costf 

per ton 


Working 
profit t 
per ton 




(rooo tons) 


(£1000) 


(£1000) 


5. 


d. 


s. d. 


s. d. 


1890 


7°3 


1735 


255 


49 


4 


42 2 


7 2 


189S 


3457 


7841 


2047 


45 


4 


33 5 


II II 


1899 


6639 


14093 


2946 


42 


3 


28 


14 3 


1903 


6105 


1 2146 


3346 


39 


8 


24 9 


14 11 


1906 


13572 


23615 


5566 


34 


6 


22 2 


11 16 


1909 


20544 


29900 


947i 


28 


11 


17 1 


n 10 


1912 


25486 


37183 


7953 


29 





18 8 


10 4 


1913 


25628 


35813 


8194 


27 


9 


17 11 


9 10 


1914 


25702 


34124 


8073 


26 


6 


17 1 


9 5 


I9IS 


28315 


37265 


7519 


26 


3 


17 5 


8 10 


1916 


28525 


38108 


7095 


26 


8 


18 1 


8 7 


1917 


27252 


37018 


6566 


27 


1 


19 2 


7 " 


1918 


24923 


34823 


S33i 


27 


n 


21 7 


6 4 


1919 


24044 


34454 




28 


7 


22 11 


5 8 



* From various sources, e. g., H. Jennings, consulting engineer of the United States Bureau 
of Mines, Gold Industry and Gold Standard, p. 8; the report of the Joint Committee on Gold 
Production (appointed by the Secretary of the Interior in 1918) in Bulletin 144, Bureau of 
Mines, pp. 21, 22; R. A. Lehfeldt, Gold, Prices, and the Witwatersrand; and the files of the 
Mining Magazine and Engineering and Mining Journal. The basic data were collected by 
the Transvaal Chamber of Mines. 

f I.e., costs of actual operation, excluding certain capital charges and exceptional pay- 
ments such as payments on account of miners' phthisis. See R. A. Lehfeldt, Gold, Prices, etc., 
p. 91. 

I The unit adopted, namely the ton of rock passed through the mill, is not entirely satis- 
factory, but it is the best general reference unit in use; one advantage is that it tends against 
exaggeration of the rise in working costs, which such a unit as the ounce of gold produced 
would not do, especially over a period when the industry had been extended by working poorer 
ore. See R. A. Lehfeldt, Gold, Prices, and the Witwatersrand, pp. 89 if. 

5 Of course allowances must be made for the cost factors not represented 
in the working costs. Apparently these other cost factors amounted in 1918 
to xs. or is. 3d. per ton milled. See estimates of Waller, and of Kotz6, 
government engineer, Report of the British Gold Production Committee^ p. 3. 
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offered may be accepted as trustworthy; nevertheless 
the decline already in progress in this rich field before 
the war has continued. 

The fourth column of the table indicates, furthermore, 
that somehow or other dividends have been paid in con- 
siderable amounts; and when one considers that all the 
figures include about a score of low grade mines in the 
impoverished areas of the West and Central Rand, the 
showing becomes considerably brighter. 1 

That mining costs in the Transvaal did not advance 
more seriously is due in large part to the fact that the 
cost of supplies, which had before the war been on a 
somewhat higher plane than in some other places, has 
probably not increased so greatly. 2 Another active fac- 
tor was probably the pooling of purchases of supplies 
in the Transvaal Chamber of Mines. 3 The strong move- 
ment to produce supplies locally, and the particularly 
advantageous situation as to coal and power should 
help to keep costs from rising inordinately. 

There is a real danger, however, that prices, and 
therefore eventually wage levels in terms of paper cur- 
rency, will rise so greatly in the Transvaal as to oblit- 
erate much of the present advantage in that respect. 
This is due to the possibility of great inflation of cur- 
rency and injudicious banking expansion, which, ac- 
cording to a close observer, 4 have gone to great lengths. 
The paper money issued in South Africa between the 
signing of the Armistice and March 31, 1920 was £3.1 
million, whereas the total of all war issues was £4.0 



million and the aggregate issues before the war only 
£2.2 million; making a present circulating total of 
£9.3 million. On March 31, 1920, as compared with 
June 30, 1914, note issues had quadrupled and bank 
deposits nearly trebled, but the gold reserve was 
unchanged. 

The labor situation in South Africa has been so pecu- 
liar 5 as to deserve attention here. The gold is actually 
mined by native blacks, 6 working under contract at 
relatively low pay; 7 the whites, either Dutch or Cornish- 
men, perform most of the skilled labor, 8 such as the 
handling of machines, and all the supervision as well as 
much of the semi-skilled labor. Strongly organized 
unions have so far effectually debarred the negroes from 
positions of any great importance, thereby improving 
their own pay, but probably interfering with the de- 
velopment of the industry, as well as that of the natives. 

During the war, labor was altogether the most potent 
limiting factor in South Africa. Calls to the colors, and 
the needs of prosperous collieries and farms round about, 
made it difficult to hold workers. Thus in 191 7, when 
the first recession of output took place, labor shortage 
was its leading cause; even shortage of explosives was 
secondary. In 191 8 the former was almost exclusively 
the cause. 9 The real extent of this difficulty is suggested 
but not fully registered by data as to the numbers em- 
ployed monthly, because an incipient shortage would be 
met by renewed supply secured by the mines, or their 
labor recruiting agency, which would result in a dilution 



1 The several grades of mines cannot be readily differentiated in the data 
of the preceding table; to do so would require an exhaustive analysis based 
upon the returns of individual companies and is, therefore, beyond the scope 
of the present study. But, fortunately, a small body of data has been col- 
lected by official committees which segregated the lower grade mines from 
the Rand at large. The Select Committee appointed in 1918 by the Union 
Government collected the data for 20 low grade mines. The British Gold 
Production Committee, sitting in London, selected from these eighteen low 
grade mines which work low grade ores. 

Recent Economic Developments in Eighteen Low Grade Gold 
Mines of the Transvaal 





Ores 
milled 


Yield 


Yield' 
per ton 


Working 

cost 
per ton 


Working 


Year 


Quantity 


Value 


profit 
per ton 


1910 

1912 
1914 
1916 
1917 
1918 


{1000 tons) 
7716 

7459 
8492 
9279 
8292 
7585 


(1000 fine oz.) 
2331 
2552 
2417 
2521 
2046 
1839 


(£1000) 
9819 

10881 
9829 
9071 
8590 
7949 


s. d. 

25 8 
25 3 
22 7 

20 6 

21 1 
21 11 


s. d. 
17 9 

19 5 

17 II 

18 

19 I 

21 I 


s. d. 
7 11 
5 10 
5 8 
2 6 
2 
10 



It is evident from the accompanying table that ever since 1910 consider- 
able declines in yield and in yield per ton have taken place in these poorer 
mines, e.g., from 25s. M. in 1910 to 21s. xxd. per ton in 1918; and in later 
years neither the policy of selectively mining and milling only the richer ores, 
nor of mining more freely and speeding up milling for greater production, has 
served to arrest the decline for long. Furthermore, working costs per ton 
show in 1917 and 1918 a considerable increase, although these had not risen 
greatly until that time. Apparently in 1918 the working cost was within xod. 
of equaling the yield per ton, a situation clearly due to decreasing yield more 
than to increasing cost. 

Upon analysis, these facts do not appear to be so serious as they first 
seem. The poorest of the eighteen mines, rather than the eighteen en bloc, 
are first to be forced out of operation by such conditions; but up to the end of 
1918 only one or two low grade mines did close down, and those appar- 
ently chiefly on account of exhaustion of ores. In any case the aggregate 



would not be greatly affected, even by the closing of several of them. Two- 
thirds of the total Transvaal output is mined in high grade mines, where con- 
ditions are obviously more favorable. Finally, it is not at all clear that the 
adverse conditions operating in the first nine months of 191 8 continued with 
full force in 1919; rather, it is probable that conditions were then about 
at their worst, and that much may still be expected from the better of the 
low grade mines still in operation. 

2 According to Lehfeldt, while "the prices of many commodities in 
Europe doubled, working expenses on the Rand had risen no more than 5 or 
10 per cent" by 1917, although he adds that the rise was "somewhat more 
in 1918, cost of living in Johannesburg having risen about 25 per cent above 
pre-war prices." This slower rise he attributes chiefly to the cheapening of 
most locally derived supplies (such as explosives, and above all, coal, which 
is mined in large quantities in the Transvaal), owing to the difficulties of 
exporting them, and to the fact that, for such purchases as were indispen- 
sable, mines received "some effective favour from the British Government," 
which was anxious to keep up the supply of gold. Gold, Prices, and the 
Witwatersrand, p. 84 and p. 85, note. 

3 Engineering and Mining Journal, vol. 107, no. 2, p. 120, January n, 
1912. 

4 Samuel Evans, The Gold Premium, a paper read before the Chemical, 
Metallurgical, and Mining Society of South Africa, May 15, 1920. 

6 Even in 1906 labor was regarded by so competent an observer as 
deLaunay as the chief retarding factor there. He saw the geological possi- 
bilities of great increase, "so soon as the wholly artificial political difficulties 
cease to hinder recruitment of labor." An experiment being tried at that 
time was the importation of Chinese coolies, later abandoned. Bulletin 144. 
U. S. Bureau of Mines, p. 64. 

6 See the Mining Magazine for September, October and November, 191 5. 

7 E.g., in 1913, when the number of whites employed bore to the number 
of blacks the proportion of 1 to 8 (a normal ratio), the total wages paid to 
the two groups was as 6 to 5. But food and barracks are provided for the 
blacks. See R. A. Lehfeldt, Gold, Prices, etc., p. 83. 

8 Engineering and Mining Journal, vol. 109, p. 551, February 28, 1920. 

9 Report of British Gold Production Committee, p. 9. Epidemics of in- 
fluenza accentuated the difficulties greatly over short periods of two or three 
months. In addition to the causes already mentioned, extensive floods 
affected operations to some extent early in 1918. 
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of the working force by less experienced and efficient 
workers, and therefore a reduction of labor power 
greater than would be indicated by the statistics. 

Aside from the natural shortage, many strikes have 
occurred during the past two or three years among the 
skilled white workers; and even the natives, under a few 
educated leaders, have shown a restive spirit which has 
resulted in occasional outbursts. Finally, the demand 
for labor in the Transvaal fields has been further ac- 
centuated in the past two years by the reopening of the 
diamond mines, the increasing operations in the col- 
lieries, the opening of new gold-mining areas in the Far 
East Rand, the increased need for farm labor in the 
Veldt, and disputes and strikes over the organization of 
labor. The inauguration of "boards of reference" on 
which workers and operators are equally represented, 
helped adjudicate some disputes, 1 but has failed to 
prevent many others. 

Labor conditions will have much to do with the 
future output of gold in South Africa, but conditions 
are highly problematical, especially insofar as the rela- 
tions between the races are concerned. It is possible 
that the artificial restrictions upon the Kaffirs will to 
some extent be modified, and that such blacks as have 
acquired industrial competence will rise to semi-skilled 
and later to skilled positions, to the ultimate benefit of 
all concerned. It is possible also that the present gov- 
ernment restrictions against importing negroes from 
beyond the latitude 2 2° South may be lifted. 2 

One of the most decisive single benefits that has 
befallen the industry in South Africa in the past year is 
the opening of the London market to gold, in August 
1919, for sale freely at market prices. Almost imme- 
diately gold went to a considerable premium, and has 

1 Engineering and Mining Journal, vol. 107, pp. 120-121, January 11, 
1919. 

2 As was recommended, in fact, by the commission on low grade mines; 
see the Mining Magazine, vol. 21, no. 4, p. 199, October, 1919. 

8 The largest increase, from 99s. in October, took place in the winter; 
on February 28 the price was 122s. 4^., in June 1919 it had fallen to about 
105s., a premium of about 18 per cent. 

4 See the earlier discussion under prices, and Samuel Evans, The Gold 
Premium. 

6 This measure had, in fact, been urged not only by the government 
engineer but by the associated operators, before the South African Select 
Committee on Low Grade Mines, and was adopted by that body in its rec- 
ommendations. See the Report of the British Gold Production Committee, p. 6. 

6 Engineering and Mining Journal, vol. 109, p. 612, March 6, 1920. 

7 An element in all forecasts of future production is the estimate of the 
probable working life of individual mines, made by mining engineers. Many 
such estimates have been made. See Annual Report of the Director of the 
Mint, 1914, p. 262. Among them may be mentioned those of Hammond, 
Hatch, Leggett, Hull, Boustred, Mathers, and the Loan Estimates authori- 
ties. The results vary widely: the probable dates of final exhaustion in the 
Rand have been placed all the way from 1926 to 2000 or later. The esti- 
mates made at later dates have somewhat advanced the probable length of 
life, both because the growing knowledge of the geography and geology of 
the Rand have increased the extent of deposits actually known, and because 
improved methods serve to extend the economic margin of profitable opera- 
tion to lower grades of ores. For these reasons such estimates must be 
cautiously interpreted. 

8 Statist, vol. 90, p. 643, October 20, 191 7. 

9 Cf. the Statist, vol. 87, pp. 47, 48, January 8, 1916; and Mining and 
Scientific Press, vol. 113, p. 517, October 7, 1916. 



remained so ever since. 3 The maximum was reached in 
February 1920, at 122 shillings, compared with a par 
value of 85. There is every indication that the London 
premium will continue for some time; its disappear- 
ance, due to deflation in Great Britain, appears at the 
present time less likely than the disappearance of the 
advantage from it, to Transvaal operators, owing to 
the great inflation in South African currency especially 
during the past twenty months. A priori, the outside 
observer would not expect that the fiscal needs in South 
Africa would so greatly outrun those in Europe and 
Great Britain as to make the danger great or immediate; 
nevertheless, Evans, who is directly on the scene, 
believes the danger considerable. 4 

This review of the available evidence shows that 
South African gold mining has been affected seriously, 
but by no means hopelessly, by the events of the past 
five years. Prices have, on the whole, not risen con- 
spicuously, at least until recent months; shortage of 
explosives and other supplies has interfered, but not 
seriously; while labor difficulties have been really 
serious throughout the period. 

The brunt of the blow has naturally fallen most 
heavily upon the poorer mines; some have ceased, sus- 
pended, or curtailed operations. This, however, is by 
no means an unqualified misfortune, because the output 
lost amounts to a relatively small total, while the sup- 
plies and labor thus released can be more effectively 
used in richer and better-established operations. Indeed 
a deliberate closure of poorer mines was discussed and 
its possible benefits presented in no uncertain terms by 
the South African Select Committee. 5 Undeniably some 
of these, particularly outcrop mines in the West and 
Central Rand, are passing beyond the margin of 
profitable production, at least until operating costs 
decrease, and perhaps forever; others, in fact, have 
already shut down, 6 notwithstanding the premium on 
gold. Still others have a profitable life of only a few 
years. 7 In all these developments a prime factor is 
natural exhaustion, somewhat accelerated, to be sure, 
by the rise of costs. 

A favorable forecast for the future in the Rand need 
not rest, as in some localities, merely upon the possi- 
bility of economies in milling or metallurgy, or on the 
prospects of a rich content at depth; for in the next 
five or ten years a very large output may also be ex- 
pected from the rich deposits in the Far East Rand. 8 
The gold mines there are operated chiefly under leases 
from the Union Government, granted on the recommen- 
dation of the government engineer; each lease stipu- 
lates a sliding-scale formula calculated to return to the 
government certain quotas of the earnings, these de- 
pending upon, and increasing with, the ratio of the net 
profits to the tonnage milled. 

After the adoption of this plan, bids were invited in 
1907 for two areas, but as the result of a tacit agreement 
among the operators, few bids were tendered 9 and only 
one lease was granted until 1916. At that time, after con- 
sidering and rejecting the principle of operation by the 
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state, 1 the government again approached the operators, 
and finally leased two more areas under terms somewhat 
revised from those first applied six years before. 2 Since 
1916 several new areas have been taken up, 3 so that 
there is no further doubt that within a reasonable time 
the output from the Far East Rand will greatly in- 
crease. This tendency cannot, of course, operate in- 
stantly; it is estimated that as much as five to seven 
years might be needed there to sink a shaft to the tilted 
gold-bearing reef, install mills, machinery, etc. 4 The 
Union Government still holds title to very large areas 
in the East Rand, 6 known to be rich in ores, and will 
lease them out as rapidly as may be expedient. Its 
policy has been to withhold grants until several inde- 
pendent houses offer bids, but since 1916 little difficulty 
has been found on this score. About 1916 even Ameri- 
can capital began to show interest, 6 and since that time 
has secured leaseholds. Undoubtedly the large revenue 
possibilities in the new areas will furnish a strong in- 
centive for the government to follow a reasonably 
favorable policy. 7 

The opinions of the leading authorities as to the 
general future of gold in the Rand differ. For example, 
deLaunay 8 believed that even after the exhaustion of 
the immediately profitable ores, the Transvaal would 
continue to produce much from poorer ores in the 

1 Mining Magazine, vol. 17, p. 204, November, 191 7; Engineering and 
Mining Journal, vol. 105, no. 2, p. 129, January 12, 1918; also vol. 107, 
p. 119, January n, 1919. 

2 For details see Mining Magazine, vol. 17, pp. 204, 203, November, 19x7. 

3 Engineering and Mining Journal, vol. 109, March 6, 1920, p. 612. 

4 Cf. Kotzfi's estimate quoted in the Statist, vol. 88, p. 295, August 12, 
1916. 

6 R. N. Kotz6 is quoted by Lehfeldt in his Gold Prices, etc. (pp. 94, 95), as 
estimating an area of 74,000 "claims," or three-fourths the total area of the 
East Rand (about 200 square miles), in which the reef lies less than 5000 
feet below the surface, a not unusual depth for Rand mining; but some of 
this area is known to be "patchy." Op. cit., p. 96. 

6 E. g., the Anglo-American Corporation. See the Statist, vol. 87, pp. 
521, 522, March 25, 1916. 

7 Cf. H. F. Bain, quoted in Mineral Industry, vol. 25, p. 302, 1916. Con- 
siderable revenue is secured each year from the gold mine royalties. 

8 The World's Gold, pp. 2-7, 228, 230, 232. 

9 H. Jennings, Gold Industry and Gold Standard, p. 8. 

10 Gold, Prices, and the Witwatersrand, pp. 78, 80; also the Economic 
Journal, vol. 22, p. 487, 1912. Lehfeldt has the advantage of being on the 
scene. He is a professor at the Transvaal School of Mines. 

11 H. F. Marriott, presidential address before the Institution of Mining 
and Metallurgy, summarized in the Statist, vol. 91, p. 709, April 27, 1918. 

n William Frecheville, in Appendix B to the Committee's Report, p. n. 

13 He also prepared a table (op. cit.,p. 12) showing the estimated gains and 
losses in future years, summarized as follows (in millions of tons of ore) : — 

Closing down Opening up Net change 

1919 1.6 .. —1.6 

1920 2.0 . . — 2.0 

1921 1.7 1.1 —0.6 

1922 1.1 1.9 +0.8 

I9 2 3 °-4 °-7 +°-3 

1924 i-3 1-4 +0.1 

1925 1.0 .. — 1.0 

1926 1.1 1.4 +0.3 

1927 0.7 . . —0.7 

1928 0.8 0.4 —0.4 

1929 0.4 0.4 o 

1930 °-S 0.5 o 

14 "For the following seven years the gains and losses very nearly neu- 
tralize each other, but . . . after that further reduction is indicated." 

16 Statist, vol. 88, p. 295, August 12, 1916. 

16 Engineering and Mining Journal, vol. 105, no. 2, p. 129, January 12, 
1918. 

17 W. Lindgren, Mineral Deposits, p. 219. 



lower workings of its "enormous series of strata," and 
through reduction in working costs resulting from 
metallurgical invention, just as the cyanide process in 
1887 helped tremendously to cheapen and increase pro- 
duction. Jennings, on the other hand, said in 1917: 9 
"It would seem that the Transvaal fields have reached 
their maximum output and are on the down grade." 
R. A. Lehfeldt, 10 in considering the possibilities of in- 
creased world production, believes that the Rand is by 
far the most promising field for future development, on 
account of the large untouched stores of gold-bearing 
rock, and perhaps still more because of the uniformity 
of gold deposits there, as "an industry rather than a 
gamble," resulting from the banket formation. Also he, 
like deLaunay, stresses the possibility of slight reduction 
in working costs which will increase the output much 
more than proportionally to such reduction. 

The special possibilities of mining rich ores at great 
depths are favorably described by one competent ob- 
server 11 as follows: "We can leave to the future to 
bring what it may, fully assured that behind the average 
returns of mines which represent the practice of today, 
there exists a reserve force in the continuance of high- 
grade ore at great depths, which . . . may be counted 
on to uphold the reputation of the Rand gold fields for 
a long time." The opinion of Frecheville, technical 
adviser to the British Gold Production Committee, 
expressed in 1918, 12 was that "on the basis of present 
conditions, production [in the Transvaal] has about 
reached its zenith, and from now on a gradual falling-off 
may be anticipated. ... In the Far Eastern Rand, 
. . . production, on the basis of what is at present 
known, is not expected to make good the deficiency 
caused by the old mines closing down." 13 He bases his 
conclusions on the tonnage of ores theoretically ex- 
pected from reserves definitely known. His computa- 
tions indicate that the heaviest recessions are taking 
place in 1919 and 1920; thereafter the tonnage mined 
in new operations is expected to neutralize the effect of 
closing old mines and to arrest the decline for several 
years. 14 In weighing this evidence it should be remem- 
bered that Frecheville's method of approximation tends 
to exaggerate the likelihood of declines for three reasons: 
the ores newly opened up will be considerably richer 
than those lost through closing of worked-out mines; 
the extent of the beds now being worked may prove 
greater than is definitely known; and finally, the actual 
working life of mines has usually proved to be longer 
than theoretically estimated. 

Sir Robert Kotze, the government mining engineer, 
in 191 7 estimated 16 the aggregate potential output in the 
Far East Rand alone at £450,000,000, or about 110,000,- 
000 fine ounces, which is regarded as a conservative 
estimate; 16 and even this would be equivalent to a con- 
tinuous production until the year 1929 at the 1913 rate. 
Lindgren's opinion 17 is that "the increase has not yet 
ceased, but it is probable that the flood tide of output 
will soon be reached." He qualifies this, however, by 
adding, "A depth of 5,000 feet has now been reached, 
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and [owing to a slow rate of increase in temperature 
with increase in depths] it will be possible to go con- 
siderably deeper." The same writer later says 1 that 
"the possibilities [of length of life] of the Transvaal 
deposits have been underestimated." After a careful 
analysis he concludes: "It begins to look as if the pro- 
duction of the region could be maintained in its present 
volume for several years to come; ... no sudden de- 
cline in the gold production is to be expected from the 
Transvaal." He goes further and says of the world 
output: "The decrease [from 1919 on] is likely to be 
much less in proportion [than during the war]. The 
dominant position of the Transvaal would appear to 
safeguard the maintenance of the gold output about the 
present level for the next few years." In spite of ex- 
haustion of placers in the United States and Australia 
he adds: "As long as the Transvaal maintains its pro- 
duction I see no immediate cause for alarm." 2 

Lehfeldt regards so seriously the danger of a greatly 
increased production that in 191 8 he opposed a too 
rapid development of new areas in the East Rand, and 
has even advocated international control 3 of gold out- 
put, e. g., in the British Empire and the United States, 
and perhaps in Mexico and Russia. The purpose would 
be to prevent blind exploitation and enlarged outputs 
for the benefit of the individual mine operators or local 
governments, and to the detriment of the larger com- 
munity, through further increase of the monetary 
supply. He reasons that national and international 
supervision would not only ensure protection from 
present damage, but would also ensure the ultimate 
interests of the owners and operators themselves, by 
reserving the production and marketing of these known 
stores of gold for a more auspicious period of stationary 
or declining prices, when the country and the world 
would have greater need for the gold, and when decline 
in prices would lower its cost of production. 

On the whole, then, the geographical and economic 
indications of a fair maintenance of output in the Trans- 
vaal are moderately good. Unless prices there should rise 
so much higher that operators would not invest capital 
in the rich East Rand projects — an eventuality which 
does not now seem probable — these should mature 
before many years in a prosperous condition and aid the 
output greatly, notwithstanding the sure decrease in the 
yields at depth. But it is probable that deposits not 
now known will have to be searched out and developed 
during the next few years, to prevent the total output 
of the Rand from declining within a decade to a level 
considerably below that prevailing before the war, be- 
cause the rate of fruition of the new enterprises in known 

1 Bulletin 137, Mining and Metallurgical Society of America, vol. 13, 
no. 1, pp. 74-76, January, 1920. 2 Op. cti., p. 76. 

3 Journal des Economistes, Paris, 1918; and his Gold, Prices, etc., pp. 
100 ff. 

4 There are even traces of operations in antiquity. See Ency. Brit., irth 
ed., vol. 12, p. 195. 

5 Jennings, Gold Industry and Gold Standard, p. 8. 

6 Ency. Brit., irth ed., vol. 12, p. T95. 

7 Mining Magazine, vol. 22, p. 8. 

8 Mineral Industry, vol. 27, p. 288, 1918. 



areas will by then almost surely be more than counter- 
balanced by the rate of decay of old ones. 

Rhodesia. — One or two other regions in Africa may 
be mentioned briefly, in passing; one of these is Rho- 
desia, which is now second to the Transvaal among 
African fields. Considerable mining must have been 
done there at an early date, 4 and in the modern period 
the existence of gold has been known 5 for many years; 
but not until 1898 did any notable developments take 
place. The deposits, which are largely quartz veins, 6 
steadily increased their output after 1898, through the 
South African War and up to 1907, when for five or six 
years it remained constant. (See Chart 2.) From 1913 
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Chart 2. — Gold Production of Rhodesia and West Africa 
{Unit: 1000 fine ounces) 

to 1916 a rise of 50 per cent, from 600,000 to 900,000 fine 
ounces a year, took place. The last year of the World 
War indicates a decline of about one-third, to a point 
not far from the 1907-12 level. Conditions during the 
war did not differ materially from those in the Rand; 
the labor problems were quite similar, 7 while influenza 
was nearly as important in Rhodesia, and the railway 
system was flooded at times in 1917 and 1918 by heavy 
rainfalls. 8 

West Africa. — The "Gold Coast" of western Africa 
came fairly by its name, for undoubtedly in ancient 
times a very large amount of alluvial gold was mined 
there. 9 But its contribution in the modern era is not 
large, although since 1902 increases took place which 
brought it to 300,000 fine ounces in 1908, and then, after 
a relapse, to 400,000 in 1914. (See Chart 2.) Appar- 
ently this increase was achieved only with much effort. 10 
The decrease during the war has not been so serious as 
in other regions; even in 191 8 output had not fallen 
below 300,000, i. e., a reduction of one-fourth from 1914 
and 1915. 

Other African areas which have been regarded by 
some writers as promising are French Madagascar, 11 the 
Belgian Congo, 12 and several regions in the wide, ill- 

9 Cf. deLaunay, The World's Gold, p. no. 

10 Op. cit., p. 112. The hot climate seems to be a leading drawback; cf. 
Frecheville's remarks in Appendix B to the Report of the British Gold Pro- 
duction Committee, p. 1 2. 

11 DeLaunay thought that the initial difficulties of restoring this field had 
been largely accomplished by 1906. Op. cit., p. 112. 

12 Frecheville and Sir A. Sharpe seem to regard the possibilities of prof- 
itably working both alluvial and reef deposits there as rather good. Cf . the 
African World for July 7, i9t7, and the Report of the British Gold Production 
Committee, p. n. 



THE WORLD'S GOLD SUPPLY 



189 



explored expanses of Central Africa. 1 Egypt is of little 
importance. Probably some new deposits will be dis- 
closed as scientific geological examination is extended, 
even in a continent so old and so much worked over as 
Africa has been. Undoubtedly an important element is 
the possibility that eventually large deposits similar to 
the Rand banket may be found elsewhere in the con- 
tinent. 

III. Europe and Asia 

Since the present detailed study of the gold industry 
must be limited to the chief fields, we must pass over 
Europe, the entire production of which in 1913 was only 
i| million fine ounces, or 7 per cent of the world's 
output. 2 

Coming to Asia, we find that some regions were 
mined for gold in antiquity, and that the placers of 
Central Asia, Arabia, and India were largely exhausted 
long ago. The chief sources of current production are 
in the extreme southern end of British India, in Japan 
and Korea, in the East Indies, in China, and, most 
important of all, in Siberia. Each of these regions will 
be briefly discussed. 3 (See Chart 3.) 
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Chart 3. — Goto Production of Leading Fieids in Europe 
and Asia 

(Unit: 1000 fine ounces) 

Russia. — This country now ranks fourth in the 
world's gold production. Although the Ural deposits 
were worked in the eighteenth century, 4 and the West 



Siberian placers for ninety years past, in more recent 
years Asiatic Russia, especially eastern Siberia, Trans- 
baikalia, the Lena, and the Amur Province have to a 
large extent displaced in importance the older sources in 
the west. 

Probably the Ural district has produced not more 
than one-fifth of the total credited to Russia. 6 Just 
before the war, the output from the Urals was declining, 
so that a larger proportion than ever was coming from 
eastern Siberia. The production 6 reported in Russia 
has not varied widely in the past thirty years; in each of 
the years 1890, 1897, 1905, 1912, and 1916 it amounted 
to approximately 1100 thousand fine ounces; but Chart 
3 shows that on one or two occasions it fell below a 
million, and once (in 1910) rose as high as i| millions. 

The fact that Russia ranked as high as fourth among 
the world's sources before the war, in spite of a short- 
sighted government policy toward natural resources 
and highly inefficient methods of work, is significant of 
its potentialities in the next decade or two. It seems 
certain that its mineralization is fairly rich. So far most 
of the work done has been the exploitation of placers, 
with little heed to prospecting for long-run investments. 
Before the Revolution of 1916 much of the most promis- 
ing area in Siberia was held by the Crown or the nobles, 7 
and was only very slowly developed. Since 1916 little 
information has been available, but we know that some 
of the placers were yielding substantial amounts as late 
as 1917 and 1918. 

As for the future, Lindgren guardedly states that 
although "we have no data to gauge the productive 
capacity of gold-bearing gravels to be worked, when 
stable conditions shall prevail the production will un- 
doubtedly equal or exceed the old figures." 8 Jennings 
expresses the belief, held by many mining engineers, 
"that Siberia has greater possibilities for future dis- 
covery and exploitation of gold, as also of other metals, 

1 Here deLaunay calls attention to the "abundance of iron and copper 
ore produced by oxidations of pyrite; it would be very surprising if some 
fine gold ores were not one day found among them." Op. cit., p. 112. 

2 Although in early times gold was mined in Britain, Spain, France, 
Thrace, etc., Hungary is the only strictly European country which has pro- 
duced gold in large quantities in modern times. The deposits in the Alps are 
now practically worthless. Cf. deLaunay, The World's Gold, pp. 124,125. 
Today there is perhaps even less gold mining in Europe than in any earlier 
century, on account of the far richer and more easily worked deposits on 
other continents to which civilization has resorted during the past seventy 
years. 

3 The geological features of Asia are well described in deLaunay's La 
Geologie el les Richesses Minerales de I'Asie, 1911. 

4 T. K. Rose, The Metallurgy of Gold, p. 39. The lodes were discovered in 
1745, placers in 1775. 

5 Apparently the further east the prospectors ventured, the richer became 
their discoveries, particularly of shallow placers. Op. cit., p. 39. 

6 Russian statistics of production are open to much doubt, as they have 
been collected through various Russian government offices whose estimates 
often disagreed widely. Probably they understate production, because the 
relatively heavy charge made for assaying ores has encouraged clandestine 
mining, a practice made especially easy by the extent of the country, its 
sparse settlement, and the small scale operations made possible by the nature 
of the deposits, notably in Siberia. See Annual Report of the Director of 
the United States Mint, 1899, pp. 17-29, quoting official data from the 
Russian Journal of Financial Statistics. 

7 To some extent also by private concessionaires, with somewhat the same 
result. 

8 Bulletin 137, Mining and Metallurgical Society of America, vol. 13, no. 
1. PP- 73. 74. January, 1920. 
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than any other field in the world," although he is doubt- 
less wise in adding that the "prospects of large outputs 
of gold in the immediate future are uncertain." 1 

Probably in the immediate future production will be 
comparatively low, but eventually a considerable in- 
crease should take place, provided that political condi- 
tions become reasonably stabilized, that a rational 
policy is adopted in the development of Siberian re- 
sources, and that the transportation system and mining 
technique are appreciably improved. Otherwise the 
surface placers which have gone so far toward sustaining 
the country's output will almost surely decline before 
long. 

India. — Gold is produced in only one rather restricted 
area near the southern extremity of India, in the state of 
Mysore. The leading field is the Kolar, in which lodes 
now being mined at a depth of over 4000 feet still show 
signs of sustained rich yields. For the past fifteen years 
or more, the output has remained nearly constant at 
550,000 to 600,000 fine ounces a year. (See Chart 3.) 
The output from Indian mines outside Mysore has been 
unimportant but steadily increasing; rising from 4000 
ounces in 1900 to 45,000 ounces in 1914. In spite of 
the steadiness of output from India some writers, 
e.g., Lindgren, 2 hint at possible difficulties in mining at 
depths there in the future; but the fact that the com- 

1 Gold Industry and Gold Standard, p. 7. Italics mine. 

2 Bulletin 137, Mining and Metallurgical Society of America, vol. 13, no. 
i> P- 73. January, 1920. 

3 The facts given below confirm this, for they indicate that the working 
costs per ton have risen but a trifle more than yields, and further that the 
working margin of profit is high, far higher even than in the Transvaal. In 
other words, the available statistics of production, costs, and yields indicate 
a fairly strong condition, and lead one to believe that unless the lodes sud- 
denly peter out, they will continue to yield a substantial output. 

4 Report of British Gold Production Committee, p. n. 

Yields and Costs of Gold Mining in India * 





Ores 

milled 


Production 


Yield 
per ton 


Working 


Year 


Quantity 


Value 


per ton 




(1000 tons) 

817 
859 
882 

819 
777 


{1000 fine oz.) 
508 
534 
554 
524 
520 


(£1000) 
2157 
2269 

2352 
2224 
2209 


£ s. d. 
2129 

2 12 9 
2 13 4 

2 14 3 

2 l6 IO 


£ s. d. 
i 6 8 




1 5 11 
1 7 8 
1 10 2 






1918 1 


1 12 4 



* Arranged from material collected by the British Gold Production Committee. See its 
Report, p. 4. 

t Data for 1018 were based on returns for the first nine months. 

6 See statements of E. W. Mills to the Royal Asiatic Society reported in 
Mineral Industry, vol. 25, p. 309, 1916. 

6 The World's Gold, p. 123. 

7 Victoria produced in 1852, 70 per cent, and in 1855, 93 per cent of the 
total for the continent. In those days New South Wales, practically the only 
other Australian producer, was of only about one-tenth as great importance. 
But ever since the peak, in 1856, production has waned constantly, dropping 
below 2,000,000 ounces about i860, and below 1,000,000 about 1873. Mean- 
while other Australian regions, notably New Zealand, New South Wales and 
Queensland had sprung into prominence one after another, first New South 
Wales in the 1850's, then New Zealand and Queensland about i860. Both 
Tasmania and South Australia began later, and were of much less importance. 
But at no time until after 1884 did even the total of all the other provinces 
equal the Victorian output, although their percentage rose steadily — 
between 1855 and 1884 from about one-twentieth to nearly one-half the 
aggregate. 

8 Where the Kalgoorlie (Coolgardie) deposits were discovered in 1895. 



bined difficulties of the war have not caused more 
serious effects on output there, leads one to doubt that 
the difficulties are immediate. 3 

Frecheville regards the Mysore mines as "worked on 
sound lines, with good reserves of ore opened out ahead 
of immediate requirements." "Nothing is known to 
indicate signs of failing. On the other hand, a falling-off 
in product would seem to be probable in the not far 
distant future, unless new mines are opened up. So far 
there are no reports or suggestions of new gold discover- 
ies in India, but some of the country north of it has been 
reported by travellers to be gold-bearing." 4 

Other Asiatic Countries. — Japan and Korea have both 
gained in importance in the past ten or fifteen years. 
Korean output showed a vigorous upward turn in the 
late nineties, and even during the World War it did not 
decline, while Japan averaged much more, as shown in 
Chart 3. Although neither produces a large quota, the 
maintenance of a vigorous increase during the war by 
Japan is significant. Formerly the Korean gold was en- 
tirely alluvial, but it is reported that lode mining over- 
shadows it in late years. In 1895 the first concession 
was made to foreigners, and later ones have been made 
to British, German, French, Russian, Japanese, and 
Italian operators. 5 China, on the other hand, has fallen 
from a level of 300,000 or 400,000 ounces shortly after 
1900 to less than one-half of these figures just before the 
war; while the East Indies showed at first a rapid in- 
crease from 50,000 to 230,000 fine ounces between 1900 
and 1910, but thereafter a downward course. 

In the light of this brief review, it appears likely that 
Asiatic fields may contribute largely to the gold produc- 
tion of the future, especially those regions which were 
somewhat inaccessible in ancient days, and those where 
the search of early conquerors failed to reveal lode de- 
posits like those at Kolar, or in fact any other than su- 
perficial alluvial finds. DeLaunay well summarizes the 
possibilities: "We may perhaps count on the countries 
which either the decay of a civilization widely different 
from our own, as in China, or the irremediable want of 
one, as in Turkey and Northern Asia, have kept hitherto 
from making progress." 6 

IV. Australasia 

The great though declining importance of the Aus- 
tralasian gold fields is shown by Chart 4, which gives 
their production in fine ounces since 1900. The impor- 
tance of the various Australasian states has varied widely 
in the past seventy years. In the early days, Victoria 
was of great importance, 7 but in the past two or three 
decades Western Australia 8 has taken the lead. In all 
the states production has declined in recent years, even 
in the newest and largest field, Western Australia, which 
is now producing less than one-half as much as in 1903. 

Most of the gold produced in Australia has come from 
placers. About the only lode fields of great importance 
are in Western Australia, but success in working them 
has not been great enough even to sustain the number of 
claims. Table 3 shows how, between 1903 and 1912, the 
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number and area of claims of all sorts fell away, e. g., 
alluvial claims from 301 to 35, and quartz claims even 
more severely, viz., from 576 to 36. Moreover, it is seen 
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Chart 4. — Gold Production of Leading Fields in Australasia 
(Unit: 1 boo fine ounces) 

in the last column that prospecting went on apace, 
showing that the growing barrenness is probably not 
due to lack of courage or enterprise of miners there, but 
to fundamental geological conditions. 

Table 3. — Mining Areas and Claims in Western 
Australia,* 1903-12 



1903 
1906 
1909 
1912 



Gold mining leases 



No. 



2308 
2l8l 
2I05 
1636 



Area, acres 



30*73 
29370 
28919 
24243 



Lode claims 



No. 



576 

272 

IOI 

36 



Alluvial 

claims 



No. 



3OI 

361 

56 

36 



Prospecting 



No. 



S6l 
863 

845 
66l 



* Source: Statistical Register of Western Australia, 1912 and previous 
years. 

Again we see in Victoria the same tendencies to de- 
crease of both quartz and alluvial output in Table 4. 
Bendigo, Ballarat, and Castlemaine, which were the 
three leading districts sixty years ago, still remain im- 



portant relatively, but simply because the quartz de- 
posits have helped to ease the rapid decline in the 
alluvial output. 

Table 4. — Production of Alluvial and Quartz Gold in 
Victoria, Australia, in 1909 and 1916 

(Unit: 1000 fine ounces) 





1909 


1916 




Total 


Quartz 


Alluvial 


Total 


Quartz 


Alluvial 


Bendigo 


220 

121 

76 

19 

135 

8l 

So 


217 
22 

54 

8 
95 
31 

43 


3 

99 
22 
11 

40 

50 
7 


92 

57 
44 
29 
28 

25 
8 


87 
22 
37 
3 
22 

4 

6 


6 


Buckworth 

Castlemaine 

Ararat & Stawell . 
Ballarat 


35 
7 

26 
6 


Maryborough .... 
Gippsland 


21 
2 


Total 


702 


470 


232 


283 


181 


103 



The prevailing conditions would almost certainly 
have resulted in a continued falling-off, even if the war 
had not taken place. But undoubtedly the difficulties 
have been accentuated during the war by particularly 
heavy military needs for men, the difficulty of getting 
machinery and supplies from Europe, and in 1919 by 
labor troubles. 1 

Obviously many of these unfavorable tendencies can- 
not be attributed to the war. More than of any other 
group of fields in the world, it may be said that the 
Australasian fields showed a very spectacular tendency 
to exhaustion. This is due to the heavy predominance 
of alluvial gold in its past output without the usual 
subsequent success in discovering and exploiting lodes 
in the neighborhood of the placers and elsewhere. The 
length of the period during which gold has been mined 
makes it certain that the old mines, which are still the 
prime producers, cannot long continue to produce a 
large amount unless surprising discoveries occur at 
depth. But a serious handicap to deep mining, at least 
in some parts of Australia, like Victoria, is the large 
amount of water found at low levels. 2 It is possible that 
some large project for draining the sub-levels might lead 
to the disclosure and effective working of profitable deep 
deposits, as has been done at Cripple Creek, Colorado. 

All in all, the prospects in Australasia seem dubious 
for most districts, even though some promise is held out 
that recoveries may take place locally, as in certain parts 
of Western Australia. 3 Nor is there any clear evidence 
that New Zealand, Tasmania, or the lesser islands of the 
Archipelago offer any better prospects than the main- 
land. Frecheville 4 thinks well of the possibilities of the 
interior plateau as a possible seat of deposits: "Exami- 
nation . . . will, I think, justify, a hopeful view with 
regard to the future. It will be seen that the gold fields 

1 Mining Magazine, vol. 22, no. 3, p. 160, March, 1920. The Kalgoorlie 
mines were idle for three months in 1918 for the last-named reason. 

2 Mineral Industry, vol. 25, pp. 305-316, 1916. 

3 Mining and Scientific Press, vol. 120, no. 5, p. 158, January 31, 1920. 

4 Report of the British Gold Production Committee, p. 11. 
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are fairly well scattered over the known coastal regions, 
and . . . probably when the central and northern parts 
have been travelled over and properly prospected, 
other gold fields will be found." Lindgren believes that 
the decrease of the past few years will, if maintained, 
proceed at a much slower rate; and, he adds, "there are 
still possibilities of new discoveries, as emphasized by 
recent news from Western Australia." 1 

V. South America and Mexico 

The present position of South America among the 
world's gold producing regions is very different today 
from that which it once occupied. 2 From a high place 
among the leaders it has fallen almost to the lowest rank, 
partly because of the early development of production 
there, and partly because of the ruthlessness of the 
Spanish invaders who not only despoiled the inhabitants 
of their accumulated store of precious metals but ran- 
sacked the land for rich surface deposits to be worked 
by native slaves. 

South America. — The output of gold from this con- 
tinent is derived almost altogether from quartz-gold 
deposits, or from the placers caused by their erosion; 3 
as yet relatively little is yielded from the smelting of 
base ores, although silver is very largely so derived. 
These deposits were originally scattered throughout the 
continent, but somewhat more densely in Brazil, Co- 
lombia, and the Guianas, than in Peru, Bolivia, or 
Argentina, where silver deposits strongly predominate. 

The developments of the present century in South 
America may be summarized in a few words. During 
the last twenty years the only important sources have 
been the three Guianas, 4 Colombia, and Brazil. (See 
Chart 5.) The only clearcut tendencies disclosed in that 
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■ Gold Production of Mexico and Leading Fields 
in South America 

(Unit: 1000 fine ounces) 



time were in the Guianas, whose output, largely derived 
from alluvia, has declined every year since 1913; and in 
Brazil, which moved in the opposite direction at about 



the same time. But neither of these movements is de- 
cisive enough to be definitely informing; nor on the 
other hand, is the general lack of movement conclusive 
evidence that conditions have reached an impasse be- 
yond which little or no change can be expected. A 
continent with so long and so rich a history of gold 
mining cannot be expected to maintain its output in- 
definitely; yet on the other hand there is certainly a fair 
possibility of increase in such an industrially backward 
region, not only through new discoveries but through 
improved methods of mining and treating ores. One 
innovation which appears to be gaining favor in some 
regions, like Colombia, is dredging, which indeed seems 
to offer much promise in those low, well-watered regions 
having deposits of a suitable nature. Notwithstanding 
that most placers in South America have been worked 
over by hand in some period or other, the introduction 
of improved machinery for handling the relatively poor 
residues on a large scale may reestablish various regions 
as important and profitable fields, as has occurred 
elsewhere. 

Lode mining in South America has also been impeded 
by lack of up-to-date plant and management. In Chile, 
for example, where gold exists chiefly in quartz ores and 
fairly rich values have been found in placers below 1000 
feet, deep mining has nevertheless not been carried on 
energetically. One reason for this neglect is doubtless 
the greater success of several extensive low grade copper 
deposits in Chile. DeLaunay 8 enthusiastically says 
that as for "the relatively poor forms of sulphuretted or 
complex ores which exist in great masses in the deeper 
parts of numerous deposits that are supposed to be 
exhausted, ... in South America practically every- 
thing remains to be done." This is notwithstanding the 
fact, well known to deLaunay, that these regions have 
long been worked and reworked by crude methods. 
Rose 6 thought that the exploitation of British and 
French Guiana, the Argentine, and Uruguay might 
eventually prove to be of considerable importance. 
Lindgren states that "a continued increase may be 
expected from the placers and lode mines of Colombia." 
He thinks much less well of Chile and Peru. 7 

A good illustration of the success of efficient methods 
newly applied is a mine in Brazil, one of the deepest in 
the world, now being mined at about 6000 feet, and 
under conditions sufficiently promising to justify an 
extension of over 1000 feet more. 8 The fact that in late 

1 Bulletin 137, Mining and Metallurgical Society of America, vol. 13, no. 
i) P- 73) January, 1920. Italics mine. 

2 As in the sixteenth, seventeenth, and eighteenth centuries, after the dis- 
coveries in Bolivia (Potosi), Colombia (New Granada), Brazil, etc. 

3 In re South American geology, little reliable material is obtained by the 
governments concerned. The best work has been done by outsiders. See 
e. g., W. Lindgren, Mineral Deposits; or B. L. Miller and J. T. Singewald, 
Mineral Deposits of South America. 

4 French, British and Dutch, the first-named leading. 

6 The World's Gold, p. 227. 6 T. K. Rose, The Metallurgy of Gold, p. 40. 

7 Bulletin 137, Mining and Metallurgical Society of America, vol. 13, 
no. 1, p. 73, January, 1920. 

8 Lindgren stresses the difficulties of operating the deep mines there, 
hinting that a reversal in the recent growth of output may take place before 
long, for that reason. Bulletin 137, Mining and Metallurgical Society of 
America, vol. 13, p. 73. 
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years much European and American capital has been 
introduced into South American mining is a further 
indication that in the next quarter-century many op- 
portunities will be effectively and profitably utilized. 
This feature led deLaunay to reiterate that "these 
ancient states seem destined to a most remarkable de- 
velopment in the near future;" 1 and he declares else- 
where, "South America has remained, as Mexico did for 
some time, at that critical stage in the life of gold and 
silver mines when it is necessary, after having treated 
with ease the rich ores on the surface, to expend much 
more trouble in working the poorer ore at depth. When 
this new stage has been resolutely entered upon, we 
may hope for a good recovery in the South American 



mines 



»2 



Mexico. — Mexico, a region which like South America 
was exploited ruthlessly by the Spanish invaders and 
yielded up considerable amounts of gold, presents a 
much more favorable development 3 since 1900 than all 
the South American countries together. (See Chart 5.) 
From that time until 1910 the output was rapidly in- 
creasing, largely because of lode exploitation by im- 
proved methods, and the increase of base-metal mining. 
In 1909-12 it averaged nearly ij million ounces a 
year. But ever since 1913 production has been largely 
discouraged by political turmoil, which led not only to 
shortage of peon labor and to insecurity of mine plant 
and operation, but also to severe taxation and other 
unfavorable legislation. 4 In 1915 and 1916, when other 
regions made record yields, Mexico was almost at its 
lowest level. 

Although the government has at times shown a 
steadier hand since 1916, guerilla raids and other in- 
termittent outbreaks, coupled with the largely in- 
creased costs and the physical scarcity of supplies, 
greatly hampered recovery. 5 It is instructive to ob- 
serve, however, that a sustained though mild increase 
did take place in those years, and in 1918 a more pro- 
nounced increase to 800,000 fine ounces was recorded. 

1 The World's Gold, p. 230. He cites the example of Mexico which, al- 
though an important producer of silver in earlier days revived that industry 
after the establishment of a stable peace, so that Mexican output exceeded 
that of the United States in a few years. And upon the fall in silver late in 
the century she turned her hand to producing gold with significant success. 

2 The World's Gold, p. 113. 

5 In 1892 Diaz had replaced the earlier system of obligatory mining by a 
leasehold system requiring only a small tax (about 60 cents an acre) on hold- 
ings. Thus leaseholds tended to as full incentive to development as the fee 
simple tenure in the United States. By 1910 most of the likely districts had 
been staked and claimed. Later other measures, mentioned below, helped to 
encourage active operations on the claims. Cf. R. B. Brinsmade's state- 
ments as summarized by M. W. von Bernewitz in Mineral Industry, vol. 27, 
p. 310, 1918. 

4 Carranza had sought to discourage the holding of large claims in idle- 
ness both by inaugurating a progressive tax increasing with the size of the 
claim, and by reverting to the old provision compelling active exploitation or 
return to the public domain. Compulsory resumption of mining operation 
was decreed in September 1916. Statist, vol. 91, p. 631, April 13, 1918. 

6 For discussions of conditions in Mexico see Engineering and Mining 
Journal, vol. 107, no. 2, pp. 112, 113; and vol. 105, no. 2, pp. 120, 121. 

6 Loc. cit., p. 69. 

7 Cf. W. Lindgren in Bulletin 137, Mining and Metallurgical Society 
of America, vol. 13, no. 1, p. 69. 

8 Until 1885 or 1890, Nova Scotia and British Columbia were the leading 
producers, although some production took place in Ontario as early as i860. 
In those years Yukon was only making a beginning, and Ontario, today the 



The possibilities in Mexico, as in South America, are 
not easy to estimate, because the country has not been 
prospected thoroughly for underlying deposits. The 
rich mines at El Oro were discovered only by accident 
in a region then regarded as thoroughly prospected; the 
deposits were covered by a sheet of lava and finally 
happened to be revealed in driving a tunnel. 6 Wherever 
prospecting is conducted by individuals or small parties 
using hit-or-miss methods, and without the intelligent 
cooperation of an active geological survey, no one can 
say what are the possibilities for the future. Although 
there are signs that the end of some great ore bodies at 
El Oro is in sight, 7 the decline, when it does take place, 
may not be serious for at least a few years, and may be 
more than offset by new discoveries. 

Certainly restoration of a stable government would go 
far toward increasing the gold output of Mexico, just as 
silver increased rapidly after a similar stabilization some 
forty years ago. Evidently that unhappy country's 
greatest economic need at present is the improvement of 
industrial technique through a large and intelligent ap- 
plication of capital, in gold mining as in other industries. 
The evidence indicates that, with the attainment of ele- 
mentary political order, economic order will gradually 
follow, and that we may ultimately expect a consider- 
able increase in gold production. 

VI. Canada 

Tendencies in Canada during recent years have served 
strongly to direct attention to the promising possibil- 
ities of a considerably increased production in the near 
future. Canada was, for example, the only country in 
the world to register a recovery in output in 1919 as 
compared with 191 7 and 1918; and gold was the only 
metal to register such an increase there. Canadian pro- 
duction has varied widely from time to time. In 1875 it 
was about 130,000 fine ounces a year, and in 1890 only 
56,000; but in 1900 it rose to 1,350,000, and is now 
about 8oo,ooo. 8 

leading source, had hardly begun to produce. Both Nova Scotia and 
British Columbia are old fields, dating back to i860 and earlier. Nova Scotia 
entered one of its three cycles of production during and after our Civil War, 
rising as high as 26,000 fine ounces in 1867, but then falling to a rninimum of 
9000 in 1874; then followed a rise to 24,000 in 1889, and a recession to 18,000 
in 1893. In this year its third cycle commenced, reaching maximum of 
30,000 in 1902, and running down rapidly to 10,000 in 1904, 4000 in 1912 
and less than 1000 in 1919. Ever since 1911 the output has been averaging 
less than at any other time for 55 years. 

The gold of Nova Scotia is derived chiefly from veins composed of free 
gold with pyrite, etc., in a gangue of quartz with some calcite, and is not un- 
like the forms of occurrence in Bendigo, Australia. These rocks form a belt 
from 10 to 70 miles in width and 260 miles in length along the Atlantic coast. 
See G. A. Young, Geology and Economic Minerals of Canada. Coal rather 
than gold now occupies the attention of miners in Nova Scotia, where most 
of Canada's coal is mined. 

In British Columbia two of these cycles have occurred. The first lasted 
from the fifties until the nineties, reaching a maximum of 189,000 fine ounces 
in 1863, and then declining rather erratically to one-tenth as much in 1893, 
thirty years later; in 1895 began a rapid rise which in five years had carried 
the annual output to the high and surprisingly steady rate which has pre- 
vailed ever since that time. (See Chart 6.) From 1899 until 191 7 the output 
never fell below 220,000 fine ounces a year, nor, indeed rose above 290,000. 
The percentage distribution of British Columbian output is as follows: — • 

1916 1917 1918 1919 

From placers 13 18 9 8 

From veins 87 82 91 92 
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Ontario and the Yukon are the two chief contributors 
at the present time. Of these, the Yukon was the first 
to be developed, about 1885, when 4000 fine ounces were 
mined. The gain for seven or eight years after that date 
was not rapid, but with the great Klondike discoveries 
about 1896, the boom really began, as is clearly evident 
from Chart 6. In 1898 production from these placers 
was a hundred times greater than the total for ten years 
before, and in two more years even this figure was more 
than doubled. But the Canadian Klondike, like the 
Yukon area across the line in Alaska, reached a maxi- 
mum in 1900, when a rapid decline of about 100,000 fine 
ounces a year set in. Unlike the relapse in Alaska, this 
downward movement was arrested in 1907 by a recovery 
lasting from 1908 nearly to the opening of the Great 
War, with production averaging 200,000 to 300,000 fine 
ounces per annum. The Yukon output is mostly de- 
rived from alluvial workings, even at the present time. 

The most important recent development in Canada 
is the rise of production in Ontario after 191 2. On- 
tario, like British Columbia, showed two cycles of gold 
production, a minor one beginning in the early nineties 
and reaching a peak late in the century, then subsiding 
to a low level by 1904; the other one, twenty times that 
scale of magnitude, beginning in 191 2 and continuing to 
rise with only slight abatement through all the difficul- 
ties of the war and its aftermath. In 1916 its quota 
exceeded those of British Columbia and the Yukon 
combined, and in 1919 decisively established its domi- 
nance, with a production more than double the com- 
bined output of the other districts. (See Chart 6.) This 
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Cham 6. — Gold Production of Leading Fields in Canada 
(Unit: iooo fine ounces) 

increase is due to the lode discoveries 1 in the Porcupine 
district on the Laurentian Plateau, although the mines 
in the Kirkland district nearby have also been develop- 
ing in recent years. 

Apparently these lode deposits of Ontario form the 
most promising gold field in North America at the pres- 
ent time. Climatic difficulties do not interfere to the 
same degree as in other parts of the Dominion and in 
Alaska, the deposits are newly discovered, unlike most 
of those in the United States, and the political factors 



which retard developments in Mexico are not present 
there. 

There are also other indications pointing to a bright 
future for gold mining in Canada. The rich Cordilleran 
region of the Rocky Mountain system, from which such a 
large aggregate has been yielded on the south in the United 
States and northward in Alaska, has doubtless only been 
partly worked out by the mining in British Columbia 
and the Yukon. 2 The placers that have been mined 
serve rather to suggest the presence of lodes, either in 
the neighboring terrain or at other levels. Considerable 
attention, for instance, has been given in recent years to 
prospecting for lodes in the Yukon, 3 although almost 
the whole product is still derived from placers. On the 
whole, the greater part of Canada is still unprospected, 
and of that called prospected the resources are really 
known only in part. These possibilities have been 
stressed repeatedly by such writers as deLaunay, 4 
Frecheville, 6 and Jennings. 6 

It is perhaps natural that, with such wide expanse of 
rich agricultural land, with such a small population, and 
a transportation system tardily and imperfectly de- 
veloped in the mineral regions, mineral resources in 
Canada were not tapped early. It is a significant fact 
that deposits so rich as those in the Laurentian plateau 
of Ontario escaped attention until less than a decade 
ago, or that the silver veins at Cobalt were accidentally 
discovered by a member of a construction gang running 
a railroad line through the region. 

It is highly probable that, as time goes on, if the pres- 
ent tendency from extractive to manufacturing indus- 
tries continues in the United States, there will be a 
gradual shift of gold mining from the States to the 
Dominion. It may be safe to say that more attention 
is likely to be paid to the areas north rather than south 
of the United States, for although some elements, like 
labor cost, may be less favorable in Canada than in 

1 About four-fifths of the entire Canadian output comes from lodes, 
which are increasingly important in later years because of the rising output 
from Ontario ores and the exhaustion of alluvia in the Klondike. 

Distribution as Canadian Gold Output, by Sources * 
{Unit: one per cent) 

From lodes From placers 

i9°6 43 57 

19 10 5° 5° 

1913 62 38 

i9 r 5 7i 29 

1917 73 27 

1918 83 17 

1919 86 14 

* Data from the Annual Reports on Mineral Production in Canada, and other materials 
kindly furnished by the Division of Mineral Resources and Statistics of the Canadian Depart- 
ment of Mines. 

2 The literature of Canadian geology is rapidly growing. The publications 
of the Geological Survey Branch and the Mines Branch of the Canadian 
Department of Mines, and also of the various provincial geological and 
mining bureaus, give the most recent information. See e.g., Economic Min- 
erals and Mining Industries of Canada, and G. A. Young's Descriptive Sketch 
of the Geology and Economic Minerals of Canada. 

8 Especially in the southern portion of the area. Cf. Lode Mining in the 
Yukon by T. A. MacLean, of the Mines Branch, esp. ch. VI. 

4 The World's Gold, p. 226. 

5 Report of the British Gold Production Committee, p. 11. 

6 Gold Industry and Gold Standard, p. 7. 
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Mexico, other conditions encourage the diversion of our 
mining enterprise northward rather than southward. 
But in any case the future of gold production in Canada 
seems bright. 

VII. The United States 

The Appalachian States. — Between 1792 and the 
California discoveries in 1848, the gold production of 
the United States, 1 which was mined chiefly in the east- 
ern states, aggregated 1,187,000 fine ounces, equivalent 
to an average of only 22,000 a year. The output of the 
Appalachian states has remained small ever since that 
time, 2 coming mostly from the Carolinas and Georgia 
in recent years; since 1905 it has sharply declined. In 
1905 the seven states then mining appreciable quanti- 
ties of gold produced a total of 19,000 fine ounces, and 
in 1910 they produced 9000. During the war, the de- 
cline became very swift; in 1915 the output was 11,000; 
in 1916, 3000; in 1917, 1400; and in 1918 only 700 
fine ounces. The mines were never rich, and they have 
been worked over so long that they were operating close 
to the economic margin long before the war; they are 
consequently of no importance at the present time and 
are very unlikely to become so. 

The Western States. — We must, then, turn to the West 
for the more important American gold fields. Table 5 
shows that since the California discoveries in 1848, 
especially during the periods between 1850 and 1870 
and between 1895 and 1915, the country's output was 
prodigious. Indeed, we have produced during the past 
seventy years an aggregate of almost 200,000,000 fine 
ounces, or nearly a quarter of the entire world's output 
since 1493, a quota exceeded by no other country. Of 
this the western states and Alaska have furnished the 
lion's share, amounting probably to a hundred times the 
entire yield of the Appalachian states to date. 

After extensive prospecting and development in the 
West in the years following the Californian successes, 
production commenced in numerous districts, and by 
1890 the leading states were Colorado, California, 
Montana, South Dakota, and Nevada. The introduc- 
tion of the cyanide process after its application in the 
Transvaal contributed greatly to the strong upward 
movement of production after 1890, shown in Chart 7. 

Table 5. — Annual Average Gold Production in the 
United States, by Periods * 

(Unit: 1000 fine ounces) 

Period Annual average Period Annual average 
1792-1847 22 1881-1890 1581 



•^T-T-f^ 



1848-185O l6l 2 

1851-1855 2854 

1856-1860 2476 

1861-1865 2143 

1866-187O 2445 

1871-1880 I9I3 



189I-1895 l82I 

1896-I9OO 3146 

I9OI-I905 3879 

I906-I9IO 4599 

I9II-I9I5 4593 

I916-I9I9 367 



* Source: Annual Report of the Director of the Mint, 1919, pp. 65, 66. 

The outstanding development in the decade after 
1890 was the rapid rise of the Colorado output, through 
the lode discoveries in Cripple Creek in 189 1. In the ten 
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Chart 7. — Gold Production of Leading Fields in the 
United States 

(Unit: 1000 fine ounces) 

years 1901-10, however, Colorado declined by one- 
third, while Alaska and Nevada increased rapidly and 
California continued a moderate rate of increase. The 
last ten years have witnessed declines in Nevada and 

1 Much of the material on the United States has been drawn from the 
publications of the Geological Survey, such as the annual reports on Mineral 
Resources; and the two series of Professional Papers and Technical Papers; 
also from the Annual Reports of the Director of the Mint, and from corre- 
spondence with various experts in both bureaus. It has been impracticable 
to record specific references and acknowledgments, but geological and 
general descriptive matter, as well as much material for forecasting future 
developments, has been based on the work of Messrs. W. Lindgren, J. M. 
Hill, C. W. Henderson, C. G. Yale, A. H. Brooks, H. D. McCaskey, J. H. 
Dunlop, George O. Smith, and V. C. Heikes. 

2 In spite of discoveries in some states lasting over a few years, such as 
Alabama in 1908, South Carolina in 1891, and North Carolina in 1887, there 
has been no conspicuous change in the general tendency since 1880. 
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Colorado; while the outputs of South Dakota and 
Alaska remained fairly steady, but without indications 
of prospective increase. 

The war at first brought about a recovery, but after 
191 5 a decline ensued. The economic pressure upon 
producers increased greatly, especially after 1916, when 
American prices began to surge rapidly upward, 1 and the 
operators of copper and other base-metal mines were 
bidding heavily for labor. That these effects were fairly 
general is indicated in Chart 7, but evidently states like 
Nevada and Colorado were harder hit than California 
or South Dakota. (See Table 6.) 

Table 6. — Index Numbers of Production in the 
United States and its Leading Fields 

(Respective IQ13 outputs — 100 per cent) 

10X4 1915 X 9 X 6 I 9 I 7 X 9 T 8 19*9 

United States 106 114 104 94 77 66 

California 105 112 109 103 83 86 

South Dakota 102 103 103 102 93 73 

Alaska 109 no 106 97 62 59 

Colorado no 125 106 88 70 54 

Nevada 96 99 76 58 56 40 

In tracing the geographical distribution of current 
production in the several states, it is well first to ex- 
amine briefly the nature of the country's sources of 
supply. The gold produced in the United States is de- 
rived from three sources: placer gravels, now handled 
chiefly by dredges; dry or siliceous ores of gold or silver; 
and the ores of base metals which yield gold as a by- 
product. The first two of these sources account for 
about seven-eighths of the present output and the re- 
mainder is derived as a by-product of base ores. Among 
these copper ores strongly predominate, but ores of lead, 
lead-zinc, copper-lead, and copper-lead-zinc also furnish 
a material share. 

The country no longer produces relatively large 
amounts from placer deposits. Since 1905, for instance, 
placer production has been about one million fine ounces 
a year, while the lode output has generally ranged be- 
tween three and four millions. Of late years more than 
half of the total from placers has been dredged, although 
until 1905 relatively little was so derived. Evidently 
this method has been gaining steadily, as is seen in 
Chart 8. The seat of placer mining is in California and 
Alaska, but with this distinction between the two 
states: in California, placers are almost exclusively 
dredged, while in Alaska dredging has only gradually 
made even a beginning. (See Chart 8.) 

The lode output of the United States, on the other 
hand, is mined far and wide, but chiefly in Colorado, 
California, Nevada, and South Dakota. Chart 9 indi- 

1 The Bureau of Labor Statistics index number, referred to 191 3 as 100, 
stood in 1014 at 100, and even in 1913 only 101, but in 1916 at 124. The rise 
then became more rapid: 1917,176; 1918,196; 1919,212. See the Review 
for June, 1920, Appendix of Current Statistics, p. 168. A good index number 
of the prices of mining materials is lacking; H. N. Laurie gives 185 per cent, 
as of June 1918, referred to pre-war prices as 100 (Hearing before Committee 
of Ways and Means, House of Representatives, on H. R. 13201, part 1, p. 62, 
May 25, 1920). 2 The first year for which the data are available in full. 



cates the changes which have taken place since 1897 2 
among the leading lode mining states. By far the larg- 
est part of the lode gold is obtained from dry or siliceous 
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ores of gold, silver, or gold-silver, but about one-sixth is 
secured in the smelting of copper, lead, and zinc ores. 1 
The quota from these last sources has in fact risen from 
7 per cent in 1905 to 12 per cent in the last years of the 
war. Table 7 displays the production by sources in 
detail: 

Table 7. — Sources of Gold Production in the 
United States 

(Unit: 1000 fine ounces) 





From Placers 


From Lodes 


Year 


Dredges 


Other 
placers 


Total 


Dry or 

siliceous 
ores 


Copper 
ores 


Other 
base ores 


Total 


1905 

1910 

1913 

1915....... 

1917 


179 

45° 
592 
604 
607 


756 
639 
484 

473 
419 


935 
1089 

1076 
1077 
1026 


2962 
3160 
2865 
3212 
2417 


256 
265 
276 
343 
341 


"3 
70 

95 
121 

"5 


3331 

4495 

3236 
3676 

2873 



California. — Beside being the leading gold-producing 
state, California has the distinction of being the one 
least affected by the war, for it fell off in 1918 and 1919 
by only one-seventh of its 1913 output, and in its best 
war year had risen to a point one-eighth greater than in 
1913. 2 The good showing of California is especially 
noteworthy, considering that large numbers of miners 
were drawn to copper and other base-metal mines in 
1916-18, or to prospecting for chrome, tungsten, etc., 
for which there was an intense demand. Indeed, labor 
seemed to be the most serious limiting factor there 
throughout the war; and in 1918 it led to a reduced 
production of most minerals. But other causes not 
directly related to the war were important, at times; 
undoubtedly some of the dredge fields were exhausted, 
and others are now approaching exhaustion, but dry- 
seasons in the past three years account for a part of the 
decrease in dredging. More serious declines occurred 
in lode mining, because the activity of base-metal mines 
did not increase the by-product gold sufficiently to off- 
set loss of labor in the primary gold mines. 

Gold mining in California is so strong that we can 
reasonably expect it to maintain its place among the 
leaders for a long time. The industry is well diversified, 
dredging and lode mining are both employed, the 
miners drawn away by high wages elsewhere began re- 
turning in 1919, some of the mines are encountering pay 
dirt at low levels, and most of the dredge fields should 
last for years. On the whole, probably California offers 
better prospects of maintaining or even increasing its 
output than does any other state. 

Colorado. — This state differs from California in one 
important respect: its gold is derived almost wholly 
from veins rather than placers, and moreover, it ranks 
first among the states in its production from veins, 3 in 
spite of the fact that ever since 1900 their steady ex- 
haustion has lowered the total output from 1,400,000 
fine ounces in 1900 to 900,000 in 191 3. 

Perhaps it was largely on account of this unfavorable 



long-run tendency that Colorado fell off in production 
so greatly during the war; in 1919 it yielded less than 
half the 1916 figure. Again, lode mining requires a 
larger labor force than does dredging, in relation to the 
output secured; consequently labor shortage, one of 
the most acute difficulties of mining in the past few 
years, has struck an especially hard blow at lode mines. 
Finally, San Juan and Cripple Creek are surrounded 
with base-metal mines, not only in Colorado but in 
several neighboring states, so that wage competition 
was severe. 

In spite of the fact that part of the war difficulties in 
Colorado are traceable to factors more or less tempo- 
rary, the prospects are nevertheless not bright. The 
geological conditions which brought about so serious a 
shrinkage in production before the war are likely to con- 
tinue with increased force. It is not impossible that 
extensive probing at depth will disclose extensions or 
new lodes with rich gold content; and the recently 
built Roosevelt drainage tunnel, which will lower the 
ordinary water levels in Cripple Creek shafts several 
hundred feet, will increase this possibility. But the 
chances of large or sustained recovery, at least from the 
present known resources, are not great. 

Alaska. — The output from placers, which have gener- 
ally constituted the main source of Alaskan gold, was 
diminishing for almost ten years prior to the war, having 
fallen from 800,000 to 500,000 fine ounces a year. This 
is natural, for the bonanza stage of crudely working 
large, rich deposits has been passing away, and the best 
ground has been worked over, so that the expansion of 
dredging in the poorer soils has served only to slacken 
the decrease. (See Chart 8.) Apparently there is reason 
to believe that hand-working will continue to decrease, 
for over much of the territory the soil has to be patiently 
thawed before being dug out, and is then left aside until 
the arrival of summer, so that by this toilsome method 
only the richest soils can be worked profitably. Cer- 
tainly placer mining cannot be expected to resume its 
former importance except through the discovery of un- 
suspected deposits, or more likely through the increased 
development of large-scale operations, such as dredging 
of low grade earth. There is a possibility too that the 
further development of dredging will be similarly 
retarded by the climate, for its season also is short; 
nevertheless its striking success in profitably handling 
poor or worked-over gravels will probably lead to the 
expansion of the dredging industry in regions where 
water supply and good climate are reasonably favorable 
during much of the year. 4 

1 By-product gold from copper ores is obtained mostly in the following 
states, ranking nearly in the order given: Arizona, Utah, Nevada, and 
Montana; from lead ores, in Utah, Colorado, Montana, and Arizona; and 
from lead-zinc ores, in Utah, Montana and Colorado. 

2 Compare Charts 8 and 9. 

3 Most of the gold is now mined at Cripple Creek, and about one-third in 
the San Juan region. The former, although richer, is showing signs of more 
rapid exhaustion. 

4 Nevertheless, it is not easy to see how the dredging engineers can make 
that process — or indeed any surface-working process — such a success in 
Alaska as it has been in California, chiefly because of climatic difficulties. 
Numerous experiments are being made, with a hope of making winter opera- 
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Lodes, on the other hand, had trebled their 1902 out- 
put and were doing well at the outbreak of the war, 
while much of the decrease after 191 7 would not have 
taken place but for the caving and flooding of several 
lode mines 1 in April of that year. Although most 
Alaskan lode mining is now carried on in the southern 
portion, it is not improbable that investigation will dis- 
close paying lode deposits further north, because the 
country has not been systematically prospected for 
deposits at depth, especially in the ice-bound and more 
isolated areas. If such deposits are located at sufficient 
depth, they will enjoy an advantage over ordinary 
placer mining and dredging, in that they may be mined 
throughout the year, thus gaining the economies of con- 
tinuity of operation, and the application of mechanical 
appliances which that would encourage. 

There is reason to believe that an aid which may 
prove to be more decisive than any strictly mining de- 
velopment in the improvement of Alaskan gold mining 
is the government railroad project, now being brought 
toward completion, to connect Pacific tidewater with 
Fairbanks and the navigable waters on the Yukon. 
When this road is completed, it should greatly facilitate 
the prospecting and working of regions now almost 
inaccessible. 2 

The preceding sketch of conditions in these leading 
states gives a view fairly typical of the conditions in the 
eight or ten important fields of the United States. (See 
Chart 7.) The choice is well balanced, for California 
and Alaska predominate in the country's dredge and 
placer mining; Colorado and California produce large 
amounts from lodes — Colorado almost exclusively 
so — and both mine other metals largely; while Alaska 
presents exceptional climatic and geological difficulties. 
Conditions in other states, such as Nevada, South 
Dakota, Montana, Arizona, Oregon, Utah, and Idaho 
varied in degree rather than in kind. Local incidents 
have had some influence, from time to time, such as fire 
and flood in South Dakota, and water shortage in Ore- 
gon, Arizona, and New Mexico. Labor shortage has 
been more stringent in states like Utah with much base- 
metal mining; but in the main the descriptions given 
are indicative of the situation in the United States. A 
closer scrutiny of developments in the other states may 
be made from Charts 7, 8, and 9. 

In the United States some regions have been affected 
by the war more seriously than others in the past half 
dozen years. It is evident that in the eastern states, 
where gold mining had long been on the wane, it has 
been all but snuffed out. In the rest of the United 
States it appears that local accidents, fires, floods, 
droughts, exceptionally cold winters, etc., etc., ac- 
counted for a part of the diminution. Also some serious 
geological difficulties were pointed out, as in Colorado 

tions more successful, e.g., through the use of super-heated steam and other 
methods of thawing, but in most of Alaska the chances of substantially 
lengthening the season of placer working do not appear to be bright. 

1 Mines in the Treadwell group, Douglas Island. 

2 Non-rail transportation is another distinguishing need of the entire 
region; an improved system of trails and wagon roads, improved steamship 



veins and Alaskan placers. The fact that so much gold 
has been yielded over so long a period, by that part of 
the Rocky Mountain region situated in the United 
States, has been seen to militate against the expectation 
of an exceedingly rich and well-maintained production 
in the future. It was found that, although in general 
lode mining and placer mining had been holding their 
own up to 19 14, the latter was really in a stronger posi- 
tion, on account of the extension of dredging, as in Cali- 
fornia and Alaska, so that it showed a later and less 
striking decline than other gold mining. The expansion 
of production from dredging is one indication among 
many, that, with the return of normal conditions, dredg- 
ing will again come to the fore as a promising applica- 
tion of large-scale economies to placer mining with 
consequent cheapening and increase of gold production. 
The fact that it utilizes mechanical rather than human 
resources to an extent greater than does lode mining, is 
in itself a considerable advantage. Of course other fac- 
tors may intervene to counteract this relative advantage 
over lode mining, e. g., exhaustion of dredgable soils in 
suitably warm climates with sufficient supplies of power, 
water, etc.; nevertheless, if other factors are nearly 
equal there seems to be reason for expecting more favor- 
able developments from placer mining during the 
transition period. 

In addition to local accidents, new geological discover- 
ies, and developments in mining methods, during recent 
years certain economic factors have been operating to 
decrease the gold output. The chief of these were in- 
creased wages and higher prices of supplies; also, be- 
tween 19 16 and 1 91 9, the general shortage of labor 
occasioned by the war, and the loss of labor from the 
gold fields to other mining fields where much higher 
wages could be paid. 

On the whole the probability of an early substantial 
recovery in American output is slight. Enough evi- 
dence, geological, economic, and statistical, has been 
introduced to indicate that the declines in 1919 in some 
states are less severe than in war years, and that even a 
modest recovery is suggested in others. (See Charts 7, 
8, and 9, and Table 6.) Of course all such indications 
would become more favorable in case government 
action were taken to strengthen the economic position 
of the industry, but this is both unnecessary and im- 
probable. The chances seem much stronger that what- 
ever recoveries take place within the United States will 
be counteracted in the next two or three years by the 
more powerful downward tendencies, unless either new 
ore bodies are found or we have a recession of prices 
more substantial than now seems likely. 3 More low 
and medium-grade mines, especially the older ones, will 
certainly suspend operations, and the strain may last so 
long that some of the better mines will do likewise. The 

service to the States, whence most of the mine supplies are sent, and the 
development of interior navigation are important as next steps. 

3 The contribution from base-metal mining is not likely to be increased 
greatly, even by a great expansion of the copper industry, although some 
copper companies have accumulated large tailing piles never yet worked over 
for gold. 
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fact is that, as far as the United States is concerned, 
gold-mining conditions will probably be somewhat 
worse before they are materially better. 

VIII. General Conclusion 

The forecast that production will probably fall off 
still further before a recovery sets in applies not only in 
the United States, but also in certain foreign fields. 
Indeed, the same could be said with practical certainty 
of the world output, were it not for three or four stabiliz- 
ing tendencies. 

In Australasia the difficulties are even greater than in 
the United States; in India, a decline is more likely than 
an increase, unless new fields are developed outside the 
Kolar group. On the other hand, the Transvaal should 
maintain an output not far from its present level, and 
even may within a few years recover more decisively, 
provided that development of the East Rand mines runs 
at least pari passu with the exhaustion of older mines in 
the West and Central Rand. Ten or fifteen years from 
now another decline may set in, unless new discoveries 
are made either at depth or in other South African 
fields. Canada will certainly increase its output above 
pre-war levels, and in Mexico and Russia the same thing 
will happen, almost as certainly, upon the establishment 
of more favorable political conditions. Russia, South 
America, and Mexico will all eventually offer excellent 
opportunities for the application of efficient mining 
methods. It is almost unnecessary to add, finally, that 
important new discoveries may suddenly take place, 
even where least expected, and upset all calculations. 

But in all fields the time and extent of recoveries, or 
of the check to decline in production will depend to a 
large extent on the future of prices and wages. As long 
as the world's currency continues on an inflated basis, 
as long as retrenchment of the world's war losses of 
goods continues to be retarded by a low level of pro- 
duction, etc., little economic relief for gold mining seems 
likely. If world prices should remain on a high level 
for several years, undoubtedly the output of the medium 
and low grade gold fields will continue to decline, for 
none but the best mines can afford permanently to pay 
such high prices for materials and such high wages. 
Consequently many years may be needed to bring about 
a recovery in world output to a level comparable with 
that prevailing prior to the war. It is probable that 
production will continue to be low for at least three 
years, and that five or more years will be required really 
to reestablish the industry. 

It will be well finally to call attention to two factors 
which may have a potent bearing on the world's gold 
supply of the future, but have been commonly over- 



looked. In the first place, the considerable amount of 
gold which has been imported by India and China for 
many years, but especially since 1905, is not hopelessly 
lost to further use in the world's currency, in spite of the 
general assumption to the contrary. In analyzing the 
relations of gold supply to price levels in the past, one is 
justified in subtracting from the supply the net gold 
import of the Orient, on the ground that this fund has 
practically dropped out of the volume of active pur- 
chasing medium now participating in the world's ex- 
changes; but unfortunately a similar practice has often 
been followed in analyses of the world's potential gold 
supply as such. Much of this gold, which is carefully 
kept by the natives in their hoards, may largely reenter 
the world's channels of commerce through the expansion 
of investment banking among the inhabitants of British 
India. This possibility is one that grows with the 
spread of Western civilization in the Orient, and it may 
well assume importance in case a real world crisis in 
gold production should eventually develop. 

In the second place, most of the mass of gold produced 
up to the present time even now rests in human posses- 
sion somewhere, in some form, and so constitutes a 
potential reservoir which may be drawn upon if the 
world's need of gold for monetary purposes should 
eventually become great enough. Gold is not a perish- 
able commodity, nor is it "consumed" like clothing, 
food, or fuel. Compared with even most other metals, 
gold has been traditionally regarded as among the most 
stable. It is not corroded in the atmosphere or in 
moisture, so that its lasting qualities exceed those of 
iron or steel, or even silver. The rate of abrasion of gold 
1000 fine is relatively high, but most gold in its pure 
form is handled in such a way as to occasion practically 
no loss from wear, for gold in coinage is always hardened 
by alloyage, and for years there has been a strong 
tendency to hold monetary gold in bank vaults, etc., 
and circulate it only in the form of certificates. Even 
the gold used in industry is not usually destroyed, 
although in certain electrolytic, dental, and pharma- 
ceutical uses, etc., some is of course lost in practically 
irrecoverable forms. Much of the larger quantity used 
in jewelry, plate, etc., eventually finds its way back to 
the melting pot. 

In short, the aggregate production to date is more 
significant for gold than for nearly any other commodity; 
most of the forms in which it exists more truly consti- 
tute a potential reservoir for future use. For several 
decades up to 1900 gold outsped most metals and many 
other commodities in the rate of annual output; and a 
decline in the output should not yet occasion serious 
alarm. 



